Background: There has been tremendous pressure on Canada's healthcare system to respond to the increasingly complex health needs of the population despite worsening constraints in financial and human resources. Interprofessional collaborative practice has been seen as an enabler for improving patient care and meeting the current demands on the healthcare system.
Introduction
There has been tremendous pressure on Canada's healthcare system to respond to a growing patient population with increasingly complex health needs in the midst of limited resources. Healthcare teams currently face increased workloads and challenging work environments due to difficulties in recruiting and retaining qualified healthcare professionals [1] . This situation has led to problems in providing timely access to appropriate and ongoing care, a challenge that affects both healthcare providers and patients. Patients often experience poorly co-ordinated care, leading experience the advantages and barriers inherent in the processes of team-building and collaboration, and contribute to the scholarship and clinical application of the project. Key to the project's implementation was the recruitment of a clinical site coordinator for each of the three teams, a person from within the organization who was known and trusted by the team. They provided liaison between the research team and clinical sites, helped with logistics, and detailed the specific content for interventions required and requested by CLU members.
Evaluation design
The SEIPCLE project was evaluated using a quasi-experimental design including pre-and post-tests matched with non-equivalent control groups [30] . Two teams were selected from each of the three participating institutions for a total of six teams. Administration from each clinical site recommended which two teams from their institution should participate; the Project Manager then issued an invitation and met with the teams to provide detailed information about the project.
Several different pre-and post-test measures were used to measure outcomes that were indicators of collaborative practice, student preceptoring, and patient involvement.
The main outcome measure was the Collaborative Practice Assessment Tool (CPAT), which was first developed by the Queen's University Inter-Professional Patient-Centred Education Direction (QUIPPED) project through a review of the literature, existing instruments, and the gathering of expert opinion. The CPAT is a survey tool that asks respondents about their level of agreement with 56 closed-ended questions that cover eight aspects of collaborative practice: Mission, Meaningful Purpose, and Goals; General Relationships; Team Leadership; General Role Responsibilities and Autonomy; Communication and Information Exchange; Community Linkages and Coordination of Care; Decision-Making and Conflict Management; and Patient Involvement. It also includes three open-ended questions that ask respondents about their team's greatest strengths, challenges, and needs in regards to collaborative practice. The CPAT was validated through two piloting phases prior to its use in the SEIPCLE project. The first piloting was done with a sample of 42 respondents and the use of exploratory factor analysis to further refine the instrument's questions and structure. The results showed that factors measuring the eight aspects of collaborative practice had eigenvalues of roughly 3.0, explained approximately 50% of the variation in respondents' answers, and had Cronbach's α of between 0.70 and 0.90. The second pilot test included 111 respondents and employed confirmatory factor analysis to establish the validity and reliability of the instrument in its final format. The results showed that the eight factors had ideal NFI, CFI, and TLI scores (between 0.90 and 0.95) and low RMSEA scores. Both pilot samples included healthcare teams from a variety of fields as well as individuals from a wide range of professional and non-professional backgrounds [31] . The CPAT not only served as the main outcome measure for levels of collaborative practice, but its results also helped to identify the teams' major challenges to collaborative practice and guided the development of educational components within the intervention.
A second survey, the Interprofessional Clinical Education Survey (ICES), was given to team members pre-and post-intervention. This survey was shorter, with only 16 closed-ended items, and measured respondents' attitudes toward clinical education, interprofessional education, and preceptorship of student learners. A third survey, the Patient Participation Survey (PPS), was given to patient volunteers under the care of each team, pre-and post-intervention, to measure their selfreported levels of involvement in their own care planning and to assess any changes in those levels possibly due to the interventions. The ICES and PPS were developed specifically for the SEIPCLE project and not tested. The three surveys-the CPAT, ICES, and PPS-were later coded and used as quantitative measures for the primary analysis of the intervention and any effect it may have had in developing interprofessional care among the intervention teams.
The design also utilized qualitative data-focus groups, interviews, and questionnaires-to complement the quantitative analyses. Most important were the focus groups conducted with the three teams prior to the intervention. These focus groups were based upon the pre-intervention CPAT assessment of each team, and were used to explore in greater detail the challenges they reported and to assist in tailoring the educational interventions to best suit each team's unique context and needs. Interviews were conducted with patient volunteers to elucidate their relationship to caregivers and involvement in their own care. Questionnaires were given to students who participated in placements with the intervention teams to learn their opinions on multi-preceptor placements. Although the focus groups, patient interviews, and student questionnaires were completed only with the intervention teams, throughout the project each site co-ordinator developed and maintained a CLU Profile for both the intervention and control teams at their site. The CLU Profiles documented their members, background, institution, patient population, communication methods, working environments, and staff stability. This detailed information about the context of each team helped to develop the educational components of the intervention, and later to interpret the results.
After completing the pre-intervention surveys and focus groups, the intervention teams participated in educational components that were developed based upon prior knowledge and theory of collaborative practice, and reflected the results of each team's pre-assessment. The components were an initial online module that introduced a collaborative practice model and established common language and terminology for participants to use; an online module to assist with the planning and preparation of interprofessional student placements that was matched with a face-to-face workshop on the same topic; an online module about the patient perspective and patient-centred care that was matched with a face-to-face workshop; a real-time activity integrated within the team's daily clinical practice that documented each team member's interactions with selected patients (frequency of interactions, type of involvement) to increase understanding of the roles and scopes of practice of each CLU member; and a face-to-face workshop on compassion fatigue. As the educational components of the intervention were developed in response to each team's CPAT results and designed to address their specific needs, there was some variability in the intervention completed at each site.
Sample
The three participating sites were located in Kingston, which is the principal city in Southeastern Ontario, Canada. With a population of approximately 120,000 people, it serves as the regional centre for medical services for the larger surrounding area and rural population of more than 500,000 people. All three institutions were teaching hospitals affiliated with Queen's University and St. Lawrence College.
One site was a mental health services facility providing treatment and rehabilitation to adults diagnosed with mood and/or anxiety disorders, schizophrenia, personality disorders, and dual diagnosis, as well as providing forensic services and geriatric psychiatry. The site included inpatient units, outpatient clinics, therapeutic groups, outreach programs, and consultation. The intervention team was an inpatient mood disorder unit with 20 beds and approximately 28 staff members. The intervention team was described by its members as a unit that followed a traditional medical model of care led by the unit's psychiatrist. The control team facilitated the transition of longer-stay inpatients to community care, offering rehabilitation and support to clients who had been discharged and were at risk of re-admission. It was a relatively new team of about 15 staff members described as operating in a highly collaborative manner, with regular team process meetings, and blending of different members' roles and responsibilities. Student placements with this team already included interprofessional shadowing and preceptorship with staff members from different professions.
A second site provided non-acute healthcare and rehabilitation with 144 inpatient beds, including services in complex continuing care, palliative care, rehabilitation beds, geriatric medicine, and respite care. In addition, there were outpatient and community services affiliated with this facility. Both the intervention and control teams served the 46 rehabilitation beds in the hospital. The intervention team consisted of 34 staff members who served adults who had sustained spinal cord injuries or other related neurological conditions and provided intensive rehabilitation services for approximately seven or eight patients. It was described as a very cohesive team that had worked together for several years and participated in diverse team-building experiences, including annual retreats. As well, many team members had received prior education in collaborative practice and interprofessional care. The intervention team had a strong patient-centred focus and patients were invited to monthly meetings where their healthcare plans were discussed openly and they were encouraged to contribute to their own care planning. In addition, several of the team members had already had experiences with multi-preceptor student placements through prior involvement with the QUIPPED project. The control team consisted of approximately 25 staff members who served 18 inpatient rehabilitation beds. Their patient population included adults who had sustained musculoskeletal-related events, such as recent hip fractures, or were recovering from orthopaedic surgery. While some of the team members also had experience with multi-preceptor student placements from the previous QUIPPED project, team members had no prior education or training in collaborative practice and interprofessional care.
The third site was an acute tertiary care hospital with high caseloads for staff. The intervention team included approximately 29 staff members serving 37 inpatient beds divided between oncology and palliative care patients. It was a very new team, with most staff having been together for only one year due partially to a number of recent hires, and also to a recent reorganization of the bed plan for the larger hospital. The intervention team members had no formal experience with either collaborative practice or multi-preceptor student placements. The control team was perhaps the best match of the three sites. The control team comprised approximately 23 staff serving 34 inpatients in a general medicine unit. Similar to the intervention team, the control team had also been formed relatively recently and had no formal training in collaborative practice.
Table 1 Participant demographics
Across the three sites, participation was voluntary. Not all team members participated due to high caseloads, leaves of absence, retirements, and turnover. In total, 82 staff members from the six teams completed both pre-and post-intervention CPAT surveys, and 76 completed both pre-and post-ICES surveys. Table 1 compares available demographic data between the intervention and control teams. Statistically significant differences between the two groups (P<.05) include a higher proportion of women among the intervention teams, as well as significantly greater levels of experience within intervention teams, both in terms of years spent in their given profession and years spent working with their participating project team. Figure 1 shows the wide variety of professional backgrounds of participants included in the project.
Beyond the participating teams, 41 patients voluntarily completed patient participation surveys before their healthcare teams began the intervention (Site A-23; Site B-10; Site C-8), and another 33 patients completed post-intervention surveys (Site A-18; Site B-10; Site C-5). Due to anonymity and patient turnover, the same patients could not be asked to complete the PPS both pre-and post-intervention. Finally, a total of 22 students who participated in multi-preceptor placements with the intervention teams anonymously completed pre-and/or post-placement questionnaires about their experiences. The students who participated in the placements were from nursing, occupational therapy, physiotherapy, and recreation therapy educational programs.
Implementation
Due to staff turnover and high caseloads, many team members were not able to participate fully in either the surveys and focus groups or the educational intervention; therefore, only a portion of any one team participated in all of the activities associated with the project. The time available for the project team to work with the intervention team members was also reduced due to logistical issues. The necessary administrative organization of the project, the identification of candidate teams, and the recruitment of clinical site co-ordinators reduced the period of time over which interventions could take place from 15 months to 7 months at Site A, and 4 months at Sites B and C. The result was a shorter implementation time frame than desired, but one reflective of the realities when working within the clinical practice environment.
As previously mentioned, the intervention also varied in scope from one team to another because of identified individual team needs. Components of the intervention were designed with different teams in mind, as the educational materials were shaped in part from what each team reported as their greatest challenges in practising from an interprofessional perspective. Depending on their particular histories, contexts, service areas, and institutions, each team experienced somewhat different challenges; however, common themes were evident across the three intervention teams and the various educational components developed had merit for all teams. At Sites B and C, where the project was reduced to only four months of implementation, fewer components were completed. Site A experienced the fullest implementation with three more months to work on the project than either of the other two sites. It was also the site with the highest rate of participation among those staff members originally identified to be part of the intervention team. Through their responses to the CPAT and the focus groups that followed, the key challenge that emerged was a lack of knowledge about different professions and their scopes of practice. In the words of one staff member, Other issues were related to communication (between different professions) as well as conflict resolution; however, a lack of understanding about other disciplines seemed the most central, and was itself a factor in the communication and conflict issues. As one staff member explained, "I think the key for all of us is to recognize … scopes of practice, understanding each one's discipline and how that all fits. " In direct response to these concerns, the project team developed what was coined a real-time activity, a learning experience for staff that was integrated into their daily practice to minimize the time required to participate. In the real-time activity, all members of the intervention team were asked to record the time spent in direct or indirect contact with three identified patients on the unit: one patient who had been recently admitted, one patient who was mid-stay, and one patient who was close to discharge. The intent of the intervention was to integrate an educational opportunity related to learning about various team members' activities, roles, and scopes of practice within the context of the usual daily patient care. The results were summarized and displayed graphically on a poster board and in a PowerPoint presentation. A summary of the findings from this activity was presented to the team at a one-hour face-to-face meeting facilitated by the project team. The results demonstrated how various team members interacted with each patient, when they were involved, and their main activities. The real-time activity was central to the intervention at Site A and, at their request, the team completed the activity a second time to engage more fully and accurately, and to deepen their understanding.
The intervention team at Site B perceived themselves to be a highly collaborative team at the outset. Through discussion of the CPAT and ICES results, they high-lighted a focus on student learners and identified offering students an environment in which they could observe interprofessional care being modelled and learn about different professions as the most valued project intervention. Thus, after completing the introductory online module to Collaborative Practice that all teams completed first, they requested participation in the student placement workshop in order to plan for as many student placements as possible in the limited time available within the project.
Site C proved to have the most challenges to implementation, and the intervention team experienced the lowest level of implementation. They were only able to participate in the project for four months, in part because of the delay in recruiting a clinical site co-ordinator related to issues with patient care coverage. Once hired, the site co-ordinator was only able to dedicate 1 day per week to the project, as compared to 2.5 days at sites A and B. Given that the co-ordinator's role was so central to the project in liaising between the healthcare team and the research team, the limited time at Site C greatly reduced the implementation of the project. Furthermore, fewer than half of those invited were able to dedicate time to participate in the project and those who did participate did not have the time to prepare for and take on student learners from other professions in addition to those currently preceptored from their own profession. Therefore, the intervention team at Site C did not undertake any of the student placement components of the intervention. Table 2 shows a summary of the implementation across the three sites.
Statistical methods
Quantitative measures of main outcomes were derived from the three surveys administered to study participants, the CPAT, ICES, and PPS. Respondents' answers to multiple survey items in Likert scale format were used to generate summative scores through factor analysis for each of the eight aspects of collaborative practice as well as three aspects of interprofessional clinical education and one measure of patient participation. These main outcome measures are analyzed below through regression models testing for differences in outcome by treatment group, and controlling for several intermediate variables that were additionally captured through the CPAT. These additional factors included each respondent's gender, the number of years of experience in their profession, whether or not they were in the profession of nursing (since nurses predominated in the sample and most other professions were represented by only one to three members), full-time or part-time status, and the site of employment.
As mentioned above, supplementary qualitative data was also collected through focus groups, interviews, and questionnaires conducted with team members, student learners, and patients. Research staff conducting the study reviewed transcripts and questionnaires coding excerpts into categories that matched each of the quantitative outcome measures, as well as those that touched on more general study impacts. Selected quotes are included in the analysis below to complement quantitative analyses and to place the results in the context of the healthcare teams, their practical work environment, and the real-world settings in which implementation tales place. Collaborative Practice Module G G G
Focus Groups
Activities this may represent a ceiling effect. That the intervention team at Site C showed a decreasing score is likely unrelated to the project as they neither participated in the two educational components on interprofessional student placements nor offered any placements during the course of the project. While helping preceptor students from other professional backgrounds required more time and effort on the part of staff, the multi-preceptor placements were highly valued by students who were eager to engage and were unanimously appreciative of the opportunities provided.
In the words of some of the students who completed questionnaires following an interprofessional placement with one of the CLUs:
By understanding the roles of other professionals, one can better understand what an interprofessional team is supposed to look like and how we can work together.
I will feel more comfortable interacting with other team members and I am more inclined to learn the role of other members of the multi-disciplinary team. My collaboration abilities have begun to develop.
The activity was educational and makes me feel more confident in asking other healthcare professionals for input on care. I also realize how important this can be for patient care.
The results from the Patient Participation Survey (PPS) were not as reliable as those from the CPAT or ICES for two reasons. First, the results from the patient survey were based on smaller sample sizes, given that patients had to both volunteer and also be physically and mentally capable of completing the survey. Second, since patient respondents were anonymous and the time between pre-and post-surveys was several months, the sample of patients who responded post-intervention was not the same as those at pre-intervention, thus the changes do not directly represent longitudinal growth. Although the quantitative data from the PPS was not as reliable, patients did provide useful comments through the open-ended question on the PPS and individual interviews including the following:
I feel confident in participating in my own healthcare where maybe others would not be re: shyness.
It would be beneficial to have my assigned nurse for the day set up a time to talk, co-ordinating the same nurse/patient pairing as possible.
Sometimes people forget you are a person.
Finally, the results from the CPAT sub-score of "Patient Focus" showed stronger results, including greater change among CLU participants than among control participants. Table 4 displays the estimated effects of treatment on growth in collaborative practice in comparison to the control teams and according to the results of the regression models including selected control measures. The effect of adding the control teams' data and several covariates slightly increased the comparative growth of the intervention teams for both the CPAT and the ICES, both overall and for each individual team. The results for the PPS continued to prove inconsistent with the added data increasing the effect at one site, decreasing it at another, and having no effect at the third.
None of the intervention effects were statistically significant according to the model results; however, they were consistently in the positive direction and following the pattern of implementation, this lends evidential support to the intervention's effect. Further, while the results were not statistically significant, the changes (see Table 4 ) were still of an effect, size, and magnitude to be considered relevant and worth replicating in terms of educational effect and growth [32] .
One unintentional effect of the project was that the procedural time required for meeting with the teams to discuss the project and conduct focus groups was perceived by team members to be valuable as team process issues were addressed. One site co-ordinator stated that the CLU I think benefitted from ongoing team building with this type of thing. Whenever there were face-to-face activities I think it really encouraged some of that team. … They're getting to know each other a little bit better … that was a benefit I can see … it gave them other opportunities to get together that aren't always so formal. patients to improve their understanding of how each can improve patient care. One intervention team began holding regular CLU meetings to discuss the functioning of the group in providing healthcare. The site co-ordinator commented:
I do feel that our team turned into a CLU and why I say that is we have started a CLU meeting as a result of this, even adopting the term CLU means that there was some mark left from the project. I think this CLU meeting that we have scheduled every 6 weeks allows the interdisciplinary team to get together to talk about team processes … and activities going on on the ward. …this is an opportunity for the team to get together where everybody has a chance to talk, where everybody has their input in what can be improved on the unit, what do we need to attend to, what's upcoming, do we have any conflicts that need to be resolved, that's sort of why I found our team has turned into a CLU. I think that the collaboration and communication has improved due to the increased contact. So I feel that it's a unit now.
Also as result of involvement in the SEIPCLE project, one of the intervention teams reassessed their communication specifically related to patient appointment information. Finally, the online modules remain accessible to team members who were unable to participate during the project or who newly join the teams, and the guide to interprofessional student placements remains as a resource supporting teams interested in providing these experiences to future healthcare providers. effectiveness of educational interventions to enhance collaborative practice, another was to learn about the barriers to and enablers of the development of collaborative practice in the healthcare system. It was evident from the beginning of the project that focusing on existing teams within three different clinical sites would be challenging. Despite this, and although the results were not statistically significant, they were in the positive direction and followed the pattern of implementation lending evidential support to the intervention's effect. Enablers of and barriers to collaborative practice often vary between practice settings and can be categorized into organizational or work-setting variables (e.g., policies and procedures, communication and co-ordination mechanisms, staffing), systemic variables (e.g., professional legislation and licensure, funding mechanisms external to the organization, medico-legal), provider variables (e.g., personal and professional maturity, willingness to collaborate), and patient variables (e.g., health needs, willingness to receive care from teams) [3] . In this project, organizational variables were noted to be significant barriers, whereas patient and provider variables were enablers.
Engaging administration at each of the sites was considered essential to the successful implementation of the project. Administration from each site was asked to recommend two teams from their institution to participate in SEIPCLE. Unfortunately, this led to delays in the identification of the control and intervention teams at some sites and the concomitant shortening of time available for interventions. Institutional realities, such as unions and limited staff, also contributed to delays in hiring the site co-ordinators, along with the inability of one of the site coordinators to work more than one day per week on the project. As mentioned previously, the co-ordinator role was integral to the project and needed to be filled by an individual within the intervention team who could motivate the clinical team and liaise with the research team.
Scheduling of team meetings to introduce the project, focus groups, and face-toface components of the intervention were difficult given the need for some care providers to always be present on the unit, busy and diverse work schedules, and high caseloads. For staff who provided care to patients in several programs across an institution, worked night shifts, or were not traditionally considered part of the interprofessional team, this was especially problematic. Prior to the SEIPCLE project, while all the teams scheduled regular meetings to discuss patient care issues, only one was able to hold meetings dedicated purely to discussing the functioning of the team and its care provision, an important element in building collaborative teams [33] . Although administration at the three sites valued the project, they were able to provide little support in terms of flexible scheduling or clinical coverage to allow team members to participate fully. Team members who participated outside of their work hours did so at their own costs.
The CPAT and focus groups identified two common barriers to developing collaborative practice. The first was that team members noted a lack of full understanding of colleagues' roles and scopes of practice. Awareness of each team member's contribution to patient care is essential to enhance respect and trust between team members [5] and optimize patient care outcomes [3] . As a response to this lack of knowledge, one intervention team developed a pamphlet that listed each profession on their healthcare team with a description of that profession's role in patient care. The second common barrier identified was related to communication between members of different professions. Open, timely, respectful communication is an essential element of collaborative practice [3] . Communication challenges existed between staff who remained on the same unit throughout their work hours and staff who worked in multiple locations of the institution. It was also a problem for staff members who worked night shifts, and in the context of information transfer between shifts and transitions in care. Miscommunication was noted to be partially related to the lack of understanding of each profession's scope of practice, but was also due to practical issues. Verbal communication has been described as preferable when discussing patient care issues, including informal chats between team members and regular team meetings [34] .
The participants in the project, including the steering committee members, site co-ordinators, patients, students, and healthcare providers, were the enablers of the development of collaborative practice. In particular, the site co-ordinators were the "cheerleaders" for their teams, motivating and ensuring that interventions were relevant to the clinical context, and despite scheduling difficulties, team members demonstrated willingness to remain engaged in the project, recognizing the value to patient care and the work environment.
As discussed, most of the barriers encountered were organizational or work-setting related, and unfortunately resulted in some sites experiencing less of the intervention. Flexibility with timelines, creativity with interventions, and promoting "in-house" solutions helped to mitigate some of these. The inclusion of online and real-time educational activities provided team members who were unable to attend face-to-face activities with opportunities to benefit from some of the intervention. In particular, the real-time activity provided a specific focus on collaborative practice for the team in the context of their clinical setting. Although not all team members were able to participate in the group debrief, a visual summary encouraged ongoing discussion.
Methodologically, the study has some limitations that are common to exploratory studies where small sample sizes and the non-random selection of participating sites leads to selection biases that can limit the generalization of results. The small number of participating teams and practical realities also meant a limited implementation and one that varied between sites; however, that the results followed the patterns of implementation was an encouraging sign supportive of the findings. Similarly, at the team member level, the sample was predominated by female staff members and those working as nurses (both typical to most healthcare settings), but both factors were controlled for in regression models of outcomes limiting this bias as a threat to the validity of the results.
Conclusion
The SEIPCLE project was successful in providing relevant educational interven-tions focused on improving collaborative practice to three existing clinical teams within the context of their busy clinical work environment, despite difficulties encountered in the implementation. Organizational or work-setting variables, such as communication and scheduling, were identified as barriers to collaborative practice, and provider and patient variables, most notably willingness to collaborate, were enablers. The project produced three online educational modules, a guide for interprofessional student placements, and three workshops. It also provided further validation of the Collaborative Practice Assessment Tool. Because of the small sample size and non-random assignment of the intervention, the results are sensitive to selection bias and do not provide conclusive evidence of improvement in collaborative practice; however, as an exploratory study, the results are a reflection of what was practical and possible within the reality of clinical healthcare settings where caseloads are high, resources are often limited, and, therefore, engagement of team members may be a challenge.
